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PHCIOELECTRIC PEQOTOMETRY OF TEMPCRARILY
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TAMIRCUS BODIES

S. A. Fridman, Phys Tost tm P. K. Lebsdev
“N. O. Chichict, Automat and Telemesch Inst
Acad Soi USSR

[ﬁute: Kuabers in parentheses refer to the biblicgrapzy. All figuree are mppenﬂed:]

Soan of tke temporarily luminonz bodies produced at present havs very lasting.
phosphorsgcence, the inteasity of vhich, durlug tha procces of oxtinetion, 'im
measurel ¥ithin the limits of 5 to 6.

Determining the mature of the eztinotion of tempo.srily luminoue bodies it
{taelf an important prablem from buth the theoratical und practical stendprints.
At prosent 1T ta generally deieimined By 7isual photometry {1). This msathsa has
gorious defecte, ohief among whichk asre the imposeibility of recoriing the initial
stages, the' subleetivity of resulis obtained, aad the rather great 1ifficultles
in making meesenrsments. It 18 possible to climinate thers defoctns to e groat
extent by applying photoelectric msthods of photoneiry.

In view of the wide range vf the intensitioe measured, padtosclestrlc upparatus
Sor measuring intensity of temporarily lumlnoas bodles cuu bo tuilt tc utilize
both photoslements apd photomultipliers (2). The uze of & photomaltiplier per-
nits measuriog more rompta stagea of oxtinstion.

If duretion of the extinguishing operation under study I linited tc a perizd
of 0.5 to 1.0 hour, it ts possible to sssume that the hrightnees of the tempor-
arily luminoue bodles is measprel in the mngs sf 3 x 1077 to 3 x 107 et1b (or,
rogpeotively, from 102 tp 1072 &sh) [Fstilb® is a Ruosien stacderd Goit of light
1atensity; "aeb” is abenlate etilb/. The auhomtlc el!mination we pbialaed of
$n3 exbinction curves !n tempsrerily luminsus boi’les was based on the pasc of
1{.ear lntepaity and vime acalern. . ’
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As £ photomster, wo nade uae of o previously constructed Jyatoelectrie
Sagtomatest fa aeaenring very wsak iight, bapcd oe the epplicaciou of seooatuy
clectrsn applification (%), in which a Sudetsdly tuve was Besa o b pkohon o
raltipitexr ().

The photometer upder atudy originally had a limited messuring rngn, and
tue measuremsnte themsolvee werd madse with conal@ermble lag brougst abont oy
s segecsity of limltieg the spectyun fluctuvatlons. "he spesific oonditicns
of cur problem demended introducing, ioso the ciyauit of the photomeser, chunges
wiich Yould perumit makisg peasurenents over a wide range of intensities, pxo-
wided that there vers no legs superinposed on the photometer.

A sirouit wes designed for measwring a wldie rangs of ipteraities. By
changiog the magnituds of iopat reslatance it ws goas(l)gle t.g cbtain g direct
carrent amplifier with smplificeticr factors of 107, 107, 107, amd 107,

Kros {5) arrived ef a similar eolubion in etudying the problew of
nsasuring the brightness of stars which differad in magnitude.

The pressnce of tho grid ourrsnh Ia, and of the residunl corrent L,,o,. e
saltiog frop insufficient onoling, browht about the oliminntion of the’
tampoyary sers point Ln pinsing frow ono amplification factor to anobher. ds o
roenlt of compenseting the ourrents Io and Ip,, 3 rero point vas odtalinod on
all sonles. .

To deorease tie offest of tempersture f1iotmatione resuitiag from conling
the photompltiplier oy llquid air a0l hoatlng .4 with.il jnartr lemg, all Lapub
and scoponsatlog resistencea wore isolated in n ssvarete measuring blogk
connssted to the imput of the amplifier by a shielded conductor naving high-
quality imsulation. : '

A dlagran of the photomster with the measuring block 18 ehovn lo Figare L.

Hoasuremont of the initial etages of extinstion ‘ia extremely ¢lfficult.
Meesuremsnt is 1imited by both the lpertia of the photomster circuit and the
1nertia of the cutput of the messuring {nstrumsnt .

Wrsn the loput capscity of the amplifier 1g less then 100 mmf, dne %o ths
nae of inpat reeistances of 10V and 107 obms, the tirs constant of tas emplifier
in weasuring the loitial ctages of articetion vas redvoed to Less Lhao LQ-“ tu
10'5 seconds. Henge, meapurement of the ioitlsl stages of exlngilan le limited
by the tims constant of a galvanomster for ohort periods consistlng cf 5 x 102
gscondis, as @ reealt of whick the lnertinz of tte geivanomster dces not 0,01Lt6
ansil after V.1 t> 0.2 secopds. ! .

A reosrd of tho emplified photoourrent was made by meavs o 8 photoracept. Ive
gnlvencastor. The optical system of tae recording galvaucmeter was slmils: te
the opticel system of a electrowsguetioc oscillcgrapk (5).

To obtain time ssalse varying in magnitude, o drun vith photosens itive pager
w68 rotated alternately ty ome of three synchrcnized Warren astors. Az o raealh,
tue following time scales wereo sbtained: 1 ma - 0.005 sccoends; L m -~ 018 sacomds;
} ma - 5.8 esconls. ‘ : .

Exoltation of luminous bodies was carried out acaording to the dicgxsm iu
Figure 2. The loos-veve ultraviolet: rediation )\ = 35508 of the quartz lsup 1
posses through the “vudov" filter 3 and the dlaphragns 2 and %3 efter belag re-
flscted by ths mirror surface 3, strikes through the aperture 6 1o the box onto
the luminous voiy 7 vnder exemimation. The )igat flux rediated by the lumicous
tcdy im tho vioidlo part of the light- epbotrur paeses through the odbjectivs 8,
tie filter 9. snd the disphragn 10, aod is focused !a the form of a rmsll spot na
tye paotocathode L1 of the photsamplifier. Oo tho ouseide, the lunindus body wma
gereened by a light-proof covuriug, %2 on the tox. Excitation was stopped by
peitohing off the quarts lamp.
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Farsiepier atteatlon ms paid to the deternination of the lizear lumiaosity 50X1-HUM
choracteristic of the photorster yepresented by Figure 3. Cn

R T

svalysis of the probiem showed that considerable lack of equillbriun in the
bridge and sharp changes in the lamp istonsity might bo the min canaee Of the
aentieazity. Whon hie Limit of the ispub voltngy 58 tue amplifiey im 0.3 v,
asnlinearitioe, brougat about by the above-mentioned fectors, are rociprocally
compeusated. FPhotometry of permsnestly luminons bodiss establishes (he tinsarity
of the lumisone property in evory measared intexwal, 1.s., from 0.002 to 4.0 ash.

Flgure 4 givee conparative reeulte of wisual (.. photoeleotrie photomstyy. .
Tt follows from Figure b that, vhile the dsta firom visval photometry glvo =
ocneiderable rumber of polnts at the beginning and end of the recorded curvs,
photoelectric photometry gives e goad layout of points on Che ourve and oven
meies it poeeible to msapure the exbinotion within the Lnitlal O.1 to 0.2 secopds.

Figure % givos an example of a photo-recording of. the extinction of &
Jurinrus body. - ’

The results obtalned from the photo-record.ng of & photomeber provide a
basis for esserting that the photoslectric photometer usder discuselon permite
obtaining mush mors exast and complete data on «be path of extimotisn curves for
genporarily lnminone bodles compared ¥ith the dnta obtained from visusl photo-
metiy. . -
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[Ropevast figures follow.]
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